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Recently, Huang [1] proposed an inventory model with two warehouses under two levels of trade credit policy without
using derivatives, in which the supplier offers the retailer a permissible delay of M periods, and the retailer also provides its
customers a permissible delay of N periods. In the development of mathematical models Huang made the following assump-
tions which are either incorrect or limiting the scope of the models:
(1) Customers are offered a permissible delay period of N by the retailer. Hence, the retailer starts earning revenue from
time N to time (T + N), not from time 0 to time T.
(2) The permissible delay period offered by the retailer to the customers (N) is less than or equal to the permissible delay
period (M) offered by the supplier. In our view the permissible delay period offered by the retailer (N) is independent
of the permissible delay period offered by the supplier (M) to the retailer. The retailer based on the prevalent market
conditions must choose the appropriate value of N. In many situations retailers are forced to offer a permissible delay
period to their customers while receiving no permissible delay period (M = 0) from their suppliers.
(3) Interest rate charged per dollar value of the stock is equal to or greater than the interest rate earned per dollar of the
revenue. In our view the interest rate charged by a bank need not be necessarily higher than the rate of return on retai-
ler’s investment.. All rights reserved.
10; fax: +1 973 720 2809.
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to-apply arithmetic–geometric mean inequality approach without using derivatives to obtain the optimal replenishment cy-
cle time. We then establish several theoretical results and characterize the optimal solutions. Finally, we provide some
numerical examples to illustrate the proposed model and its optimal solution.
2. Notation and assumption
For simplicity, we use the same notation as those in [1]. However, we need some additional notation as shown below:
Q the order quantity
Ta the time interval that W units are depleted to zero due to demand, Ta ¼ WD
Z(T) the annual total relevant cost, which is a function of T
T* the optimal replenishment cycle time of Z(T)
Q* the optimal order quantity
Likewise, we adopt the same assumptions of [1] in developing our approach, such as s > c, and k > h. However, for gener-
ality, we relax some of the dispensable assumptions such as M > N and Ip > Ie. Note that if we can do a better job in keeping
inventory cost down than someone else, then we will build an OW. Otherwise, we will not build an OW, and simply use an
RW. Hence, it is a reasonable assumption that the holding cost in RW (i.e., k) is greater than that in OW (i.e., h). In today’s
time-based competition, most retailers must reduce excessive inventory. Therefore, for simplicity, we, as well as in [1], as-
sume that RW has unlimited capacity, which implies that the retailer will use at most two warehouses. Of course, the model
can be extended to include the transportation cost, the limited capacity in RW, and the continuous release pattern from RW
to OW. However, those generalizations are beyond the scope of this note. In a second paper, we may discuss those
extensions.
3. Mathematical formulation
The annual total relevant cost based on M, N, and Ta consists of the following three possible cases: (1) MP N and
Ta 6M  N, (2) MP N and M  N < Ta, and (3) M < N.
Case 1. MP N, and Ta 6M  N
(a) Annual ordering cost = A/T.
(b) There are three sub-cases in terms of the annual holding cost and the annual opportunity cost of capital.
Sub-case 1.1. T 6 Ta
Since T 6 Ta, RW is not needed and the annual cost of carrying inventory excluding interest charge in OW ishDT
2
: ð1ÞWhen T 6 Ta 6M  N, the retailer receives all sales revenue of pDT at time T + N, and is able to pay the supplier the purchase
cost of cDT at time M. Consequently, there are no interest charges while the interest earned per cycle is Ie multiplied by the
area of the trapezoid on the interval [N,M] as shown in Fig. 1. As a result, the interest earned per year isFig. 1. T + N 6M.
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2
2T
þ sIeDTðM  T  NÞ
T
¼ sIeDðM  NÞ  sIeDT2 : ð2ÞSub-case 1.2. Ta < T 6M  N
Since T > Ta, the annual cost of carrying inventory excluding interest charge in both OW and RW ish
T
WtW þWðT  tWÞ2
 
þ k
T
tWðDT WÞ
2
 
¼ hWð2DT WÞ
2DT
þ kðDT WÞ
2
2DT
: ð3ÞSimilar to the previous sub-case, if T 6M  N, then there are no interest charges and the interest earned per year is the same
as in (2).
Sub-case 1.3. M  N < T
From T > Ta, we know that the annual cost of carrying inventory in both OW and RW is exactly the same as in (3). Since
M  N < T (or M < T + N), the retailer cannot payoff the amount owed to the supplier by M. As a result, the retailer must
ﬁnance all items sold after time (M  N) at an interest rate of Ip per dollar per year. Therefore, the interest charged per year is
given bycIpD½T M þ N2
2T
: ð4ÞOn the other hand, the retailer starts selling products at time 0, and receiving the money at time N. Consequently, the retailer
accumulates sales revenue in an account that earns Ie per dollar per year starting from N through M. Therefore, the interest
earned per cycle is Ie multiplied by the area of the triangle NMB as shown in Fig. 2. Hence, the interest earned per year is
given bysIeDðM  NÞ2
2T
: ð5ÞConsequently, the annual opportunity cost of capital in this sub-case iscIpD½T M þ N2
2T
 sIeDðM  NÞ
2
2T
: ð6ÞSummarizing the previous 3 sub-cases, we know that the annual total relevant cost for the retailer in Case 1 can be expressed
asZðTÞ ¼
Z1ðTÞ; 0 < T 6 Ta;
Z2ðTÞ; Ta < T 6 M  N;
Z3ðTÞ; M  N < T;
8><
>: ð7ÞwhereFig. 2. T + N >M.
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sIeDT
2
 
; ð8Þ
Z2ðTÞ ¼ A=T þ hWð2DT WÞ2DT þ
kðDT WÞ2
2DT
 sIeDðM  NÞ  sIeDT2
 
; ð9Þ
Z3ðTÞ ¼ A=T þ hWð2DT WÞ2DT þ
kðDT WÞ2
2DT
þ cIpD½T M þ N
2
2T
 sIeDðM  NÞ
2
2T
: ð10ÞCase 2. MP N, and M  N < Ta
Similar to the approach in Case 1, the annual total relevant cost for the retailer in this case can be expressed asZðTÞ ¼
Z1ðTÞ; 0 < T 6 M  N;
Z4ðTÞ; M  N < T 6 Ta;
Z3ðTÞ; Ta < T;
8><
>: ð11ÞwhereZ4ðTÞ ¼ A=T þ hDT2 þ
cIpD½T M þ N2
2T
 sIeDðM  NÞ
2
2T
: ð12ÞNote that if T 6 Ta, then the annual cost of carrying inventory excluding interest charge is the same as in (1). Likewise, if
M  N < T, then the annual opportunity cost of capital is the same as in (6). Combining these two facts, we obtain Z4(T) as
shown in (12).
Case 3. M < N
Since M < N, there is no interest earned for the retailer. The retailer must ﬁnance all the items at time M at an interest
charged Ip per dollar per year, and start to payoff the loan after time N. Hence the interest charged per cycle is (c/s)Ip
multiplied by the area of the trapezoid on the interval [M,T + N], as shown in Fig. 3. Therefore, the interest charged per year is
given bycIpD
2
½2ðN MÞ þ T: ð13ÞHence, we can easily obtain the annual total relevant cost for the retailer asZðTÞ ¼ Z5ðTÞ; 0 < T 6 Ta;
Z6ðTÞ; Ta < T;

ð14ÞwhereZ5ðTÞ ¼ A=T þ hDT2 þ
cIpD
2
½2ðN MÞ þ T; ð15Þ
Z6ðTÞ ¼ A=T þ hWð2DT WÞ2DT þ
kðDT WÞ2
2DT
þ cIpD
2
½2ðN MÞ þ T: ð16ÞNote that if T 6 Ta, then the annual cost of carrying inventory excluding interest charge is the same as in (1). Likewise,
if T > Ta, then the annual cost of carrying inventory excluding interest charge is the same as in (3). Combining these two facts
and (13), we obtain Z5(T) and Z6(T) as shown in (15) and (16) respectively.Fig. 3. N <M.
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In contrast to [1] quadratic–algebraic method, we propose an easy and simple arithmetic–geometric-mean-inequality ap-
proach (e.g., see [2]) to obtain the optimal cycle time that minimizes the annual total relevant cost. The arithmetic–geomet-
ric mean inequality is as follows. For any two real positive numbers, say a and b, the arithmetic mean aþb2 is always greater
than or equal to the geometric mean
ﬃﬃﬃﬃﬃ
ab
p
. Namely, aþb2 P
ﬃﬃﬃﬃﬃ
ab
p
. The equation holds only if a = b.
Case 1. MP N, and Ta 6M  N
To minimize the annual total relevant cost in Case 1, we can rewrite Z1(T) in (8) as follows:Z1ðTÞ ¼ AT þ
Dðhþ sIeÞT
2
 sIeDðM  NÞ: ð17ÞBy using the arithmetic–geometric mean inequality, we can easily obtain thatZ1ðTÞ ¼ AT þ
Dðhþ sIeÞT
2
 sIeDðM  NÞP 2
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
A
T
 Dðhþ sIeÞT
2
r
 sIeDðM  NÞ ¼ 2
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
ADðhþ sIeÞ
2
r
 sIeDðM  NÞ: ð18ÞWhen the equalityA
T
¼ Dðhþ sIeÞT
2
; ð19Þholds, Z1(T) has a minimum. Hence the optimal value of T for Z1(T) (say T1) can be determined by (19), namelyT1 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2A
Dðhþ sIeÞ
s
: ð20ÞTherefore, the optimal order quantity Q 1 isQ 1 ¼ DT1 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2AD
hþ sIe
s
: ð21ÞTo ensure T1 6 Ta, we substitute (20) into inequality T1 6 Ta, and obtain thatif and only if D11  2Aþ Dðhþ sIeÞT2a P 0; then T1 6 Ta: ð22Þ
Likewise, we substitute W = DTa into Z2(T) in (9) and rewrite it as follows:Z2ðTÞ ¼ 2Aþ Dðk hÞT
2
a
2T
þ Dðkþ sIeÞT
2
 sIeDðM  NÞ þ Dðh kÞTa: ð23ÞBy using the arithmetic–geometric mean inequality, we can obtain the optimal value of T for Z2(T) (say T2) asT2 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2Aþ Dðk hÞT2a
Dðkþ sIeÞ
s
: ð24ÞTherefore, the optimal order quantity Q 2 isQ 2 ¼ DT2 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2ADþ ðk hÞD2T2a
kþ sIe
s
: ð25ÞTo ensure Ta < T2 6M  N, we substitute (24) into inequality Ta < T2 6M  N, and obtain that
If and only if D11 < 0 and D12  2A Dðk hÞT2a þ Dðkþ sIeÞðM  NÞ2 P 0,then Ta < T2 6 M  N: ð26Þ
Similarly, we substitute W = DTa into Z3(T) in (10) and rewrite it as follows:Z3ðTÞ ¼ 2Aþ Dðk hÞT
2
a þ DðcIp  sIeÞðM  NÞ2
2T
þ Dðkþ cIpÞT
2
 DcIpðM  NÞ þ Dðh kÞTa: ð27ÞFor convenience, let us setd1  2Aþ Dðk hÞT2a þ DðcIp  sIeÞðM  NÞ2; ð28Þ
If d1 > 0, we can use the arithmetic–geometric mean inequality to obtain the optimal value of T for Z3(T) (say T3) asT3 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2Aþ Dðk hÞT2a þ DðcIp  sIeÞðM  NÞ2
Dðkþ cIpÞ
s
: ð29ÞTherefore, the optimal order quantity Q 3 is
J.-T. Teng et al. / Applied Mathematical Modelling 33 (2009) 4388–4396 4393Q 3 ¼ DT3 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2ADþ ðk hÞD2T2a þ ðcIp  sIeÞD2ðM  NÞ2
kþ cIp
s
: ð30ÞTo ensure M  N < T3, we substitute (29) into inequality M  N < T3, and obtain thatif and only if D12 < 0; then M  N < T3: ð31ÞNote that if D12 < 0 holds, then d1 > 0 automatically holds. From (29), we know that if d1 < 0, then the optimal value of T for
Z3(T) does not exist.
Hence we have the following theorem:
Theorem 1. For MP N and Ta 6M  N, the optimal replenishment cycle time T* that minimizes the annual total relevant cost is
given as follows:Situations Z(T*) T*D11P 0 Z1(T1) T1
D11 < 0 and D12P 0 Z2(T2) T2
D12 < 0 Z3(T3) T3Proof. It immediately follows from (22), (26) and (31). h
Case 2. MP N, and M  N < Ta
Similar to the approach used in Case1, the optimal value of T for Z1(T) is the same as in (20). Therefore, the optimal order
quantity is the same as in (21), too. To ensure T1 6M  N, we replace (20) into T1 6M  N, and obtain thatif and only if D21  2Aþ Dðhþ sIeÞðM  NÞ2 P 0; then T1 6 M  N: ð32ÞAgain, we can rewrite Z4(T) in (12) as follows:Z4ðTÞ ¼ 2Aþ DðcIp  sIeÞðM  NÞ
2
2T
þ Dðhþ cIpÞT
2
 cIpDðM  NÞ: ð33ÞLetd2  2Aþ DðcIp  sIeÞðM  NÞ2: ð34Þ
If d2 > 0, then we can use the arithmetic–geometric mean inequality to obtain the optimal value of T for Z4(T) (say T4) asT4 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2Aþ DðcIp  sIeÞðM  NÞ2
Dðhþ cIpÞ
s
: ð35ÞTherefore, the optimal order quantity Q 4 isQ 4 ¼ DT4 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2ADþ ðcIp  sIeÞD2ðM  NÞ2
hþ cIp
s
: ð36ÞTo ensure M  N < T4 6 Ta, we substitute (35) into inequality M  N < T4 6 Ta, and obtain thatif and only if D21 < 0 and D22  2A DðcIp  sIeÞðM  NÞ2 þ Dðhþ cIpÞT2a P 0; then Ta < T4 6 M  N: ð37ÞNote that if D21 < 0, then d2 > 0 automatically holds. However, we know from (35) that if d2 < 0, then the optimal value of T
for Z4(T) does not exist. Similarly, the optimal value of T for Z3(T) is the same as in (29) when d1 > 0 (deﬁned in (28)). There-
fore, the optimal order quantity is the same as in (30), too. To ensure Ta < T3, we substitute (29) into inequality Ta < T3, and
obtain thatif and only if D22 < 0; then Ta < T3: ð38ÞNote that if D22 < 0, then d1 > 0 automatically holds. Hence we have the following theorem:
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given as follows:Situations Z(T*) T*D21P 0 Z1(T1) T1
D21 < 0 and D22P 0 Z4(T4) T4
D22 < 0 Z3(T3) T3Proof. It immediately follows from (32), (37) and (38). h
In the classical EOQ model under the limited storage, both the retailer and the customer are assumed to pay the products
as soon as they receive them. Hence, it is a special case of Case 2 with M = N = 0. The classical optimal EOQs for Q 6W and
Q >W, respectively, are as follows:Q 5 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2AD
hþ cIp
s
if Q 6W ð39ÞandQ 6 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2ADþ ðk hÞD2T2a
kþ cIp
s
if Q > W ð40ÞTheorem 3. When MP N, M  N < Ta, and d2 > 0,
(A) if cIp > sIe, then both Q

1 and Q

4 are larger than Q

5, and Q

3 is larger than Q

6.
(B) if cIp < sIe, then both Q

1 and Q

4 are smaller than Q

5, and Q

3 is smaller than Q

6.
(C) if cIp = sIe, then Q

1 ¼ Q 4 ¼ Q 5 and Q 3 ¼ Q 6.
Proof. If d2 > 0, then we know d1 > 0. Hence, both Q

3 and Q

4 exist. Consequently, the result immediately follows from (21),
(30), (36), (39) and (40).
Note that if d1 < 0, then d2 < 0, and, thus, neither Q

3 nor Q

4 exists. However, the rest of Theorem 3 is still true. h
Case 3. M < N
Again, we can rewrite Z5(T) in (15) as follows:Z5ðTÞ ¼ AT þ
Dðhþ cIpÞT
2
þ DcIpðN MÞ: ð41ÞBy using the arithmetic–geometric mean inequality, we can to obtain that the optimal value of T for Z5(T) (say T5) asT5 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2A
Dðhþ cIpÞ
s
: ð42ÞTo ensure T5 6 Ta, we substitute (50) into inequality T5 6 Ta, and obtain thatif and only if D31  2Aþ Dðhþ cIpÞT2a P 0; then T5 6 Ta: ð43ÞLikewise, we substitute W = DTa into Z6(T) in (16) and rewrite it as follows:Z6ðTÞ ¼ 2Aþ Dðk hÞT
2
a
2T
þ Dðkþ cIpÞT
2
þ Dðh kÞTa þ DcIpðN MÞ: ð44ÞBy using the arithmetic–geometric mean inequality, we can easily obtain that the optimal value of T for Z6(T) (say T6) asT6 ¼
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2Aþ Dðk hÞT2a
Dðkþ cIpÞ
s
: ð45ÞTo ensure Ta < T6, we substitute (45) into inequality Ta < T6, and obtain that
Table 1
The opt
s
W
100
250
400
Table 2
The opt
c
W
100
250
400
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Theorem 4. For M < N, the optimal replenishment cycle time T* that minimizes the annual total relevant cost is given as follows:Situationsimal cycle time with respect to W, k and s when MP N.
Ta 50 100
k T* Z(T*) T*
5 0.033333 T3 = 0.092075 2127.807 T3 = 0.
10 T3 = 0.079831 2366.136 T3 = 0.
15 T3 = 0.072137 2544.227 T3 = 0.
5 0.083333 T3 = 0.097011 2012.908 T3 = 0.
10 T3 = 0.093308 2023.661 T3 = 0.
15 T3 = 0.091186 2030.028 T3 = 0.
5 0.133333 T4 = 0.099403 2006.194 T4 = 0.
10 T4 = 0.099403 2006.194 T4 = 0.
15 T4 = 0.099403 2006.194 T4 = 0.
imal cycle time with respect to W, k and c when M < N.
Ta 50
k T* Z(T*)
5 0.033333 T6 = 0.090431 4316.165
10 T6 = 0.078478 4545.073
15 T6 = 0.070972 4715.616
5 0.083333 T6 = 0.095452 4204.456
10 T6 = 0.092152 4213
15 T6 = 0.090267 4218.029
5 0.133333 T5 = 0.09759 4199.085
10 T5 = 0.09759 4199.085
15 T5 = 0.09759 4199.085Z(T*)150
Z(T*) T* Z(T*) Situatio
08531 1874.121 T3 = 0.07796 1598.504 Case 1
074269 2074.118 T3 = 0.068255 1758.382 Case 1
067358 2221.633 T3 = 0.062212 1874.33 Case 1
090615 1773.069 T3 = 0.083732 1514.964 Case 2
088596 1776.277 T3 = 0.083619 1514.974 Case 2
087454 1778.124 T3 = 0.083555 1514.98 Case 2
091937 1771.01 T4 = 0.083808 1514.957 Case 2
091937 1771.01 T4 = 0.083808 1514.957 Case 2
091937 1771.01 T4 = 0.083808 1514.957 Case 2
100 150
T* Z(T*) T* Z(T*)
T6 = 0.071492 6339.522 T6 = 0.060969 8204.9
T6 = 0.065659 6474.429 T6 = 0.057587 8289.7
T6 = 0.061464 6581.727 T6 = 0.054975 8359.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6
T5 = 0.074536 6274.922 T5 = 0.062622 8165.6T*D31P 0 Z5(T5) T5
D31 < 0 Z6(T6) T6Proof. It immediately follows from (43) and (46). h5. Numerical examples
To illustrate the results, we use the similar numerical example in [1] when MP N. In Table 1, we study the sensitivity
analysis of the optimal cycle time with respect to various parameters ofW, k and s respectively. Table 1 reveals the following
managerial insights similar to those in [1].
(1) A higher value of W causes a higher value of T* but a lower value of Z(T*). A simple economical interpretation is as fol-
lows. If the retailer has a large storage capacity, then the retailer should order large quantity and reduce its total
annual cost.
(2) A higher value of k causes a lower value of T* but a higher value of Z(T*). If the holding cost is high in RW, then the
retailer should order less to avoid using RW.
(3) WhenMP N, a higher value of s causes lower values of T* and Z(T*). If the selling price is high, then the retailer should
order less, take the beneﬁts of trade credits more often, and reduce its cost more.
In Table 2, we study the sensitivity analysis of the optimal cycle time with respect to various parameters ofW, k and
c, respectively, when N >M. Table 2 reveals the same managerial insights as shown in the above managerial insightsns
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4396 J.-T. Teng et al. / Applied Mathematical Modelling 33 (2009) 4388–4396(1) and (2). However, when N >M, we know from (42) and (45) that the unit selling price s does not affect both the
optimal cycle time T*, which contradicts to our above managerial insight (3) that a higher value of s causes lower val-
ues of T* when MP N. Table 2 reveals the following managerial insights.
(4) When N >M, the selling price does not affect the order quantity. However, a higher value of c causes lower values of T*
and Z(T*).6. Conclusion
In this note, we not only complement the shortcomings in Huang’s model but also extend his EOQ model to allow for the
following relevant facts: the interest rate charged by a bank is not necessarily higher than the retailer’s investment return
rate, and other dispensable assumptions. In addition, we use an easy-to-understand and simple-to-apply arithmetic–geo-
metric-mean-inequality approach, instead of Huang’s complicated and tedious quadratic–algebraic method, to obtain theo-
retical results and the optimal replenishment cycle time. Finally, we provide several numerical examples to illustrate the
theoretical results, and obtain some managerial insights.
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